Induction of peroxisomal acyl-CoA oxidase by 3-thia fatty acid, in hepatoma cells and hepatocytes in culture is modified by dexamethasone and insulin.
The effects of tetradecylthioacetic acid (TTA) (50 microM), dexamethasone (0.25 microM) and insulin (0.4 microM) on induction of peroxisomal acyl-CoA oxidase activity and mRNA levels were studied in short term cultures of Morris 7800C1 and MH1C1 hepatoma cells and of rat hepatocytes. Dexamethasone and TTA resulted in parallel increases in the enzyme activity and the steady state mRNA content in the hepatoma cells. Combination of dexamethasone and TTA resulted in a synergistic and parallel stimulation of both the enzyme activity and the mRNA levels up to 11-12-fold and maximal changes were observed after 14 days of treatment. Semiquantitative immunoblot analyses of acyl-CoA oxidase were in concordance with enzyme and mRNA results. Insulin counteracted the inductive effects of dexamethasone and TTA on all parameters. The half-life of the acyl-CoA oxidase mRNA increased after treatment with the 3-thia fatty acid (t1/2 = 10.0 h +/- 0.4) compared to control (t1/2 = 5.9 h +/- 0.3). However, in combination with dexamethasone there was no further increase in the mRNA stability (t1/2 = 8.0 h +/- 0.3). Southern blot analysis did not reveal any changes on the oxidase gene level in any treatment group. TTA alone or in combination with dexamethasone did not affect the expression of either the glucocorticoid receptor or the peroxisomal proliferator acting receptor (PPAR) steady state mRNA levels. In cultured hepatocytes the acyl-CoA oxidase was modified in similar manner by these treatments, but the changes were less marked. We suggest that the changes in peroxisomal acyl-CoA oxidase activity in hepatoma cells are due to a major effect on the level of mRNA, involving both transcriptional effects and message stabilization.